Detection of covalent adducts to cytochrome P450 3A4 using liquid chromatography mass spectrometry.
Protein covalent labeling can be an undesirable property of compounds being studied in drug discovery programs. Identifying such compounds relies on the use of radiolabeled material, which requires an investment in time and resources not typically expended until later in the discovery process. We describe the detection of covalent adducts to cytochrome P450 3A4, the most abundant and important P450 from a human and drug discovery viewpoint, using liquid chromatography mass spectrometry. The technique is illustrated using L-754,394 and 6',7'-dihydroxybergamottin, two known inhibitors of P450 3A4. Mass spectrometry of the intact apoprotein as well as the adducted protein is demonstrated. Such methodology may provide the means for screening compounds for covalent protein binding without the use of a radiolabel. It also provides direct information about mechanism-based inhibitors in terms of extent, stoichiometry, and nature of the adduct(s) (mass shift). This information may provide a means for understanding the mechanism of covalent labeling earlier in a drug discovery environment.